Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



THE 



LiM) DRAINER'S CALCULATOR, 



BT 



J-OKCDSr E"V7--A.I^T 



LAND DRAINER'S CALCDUTOR: 



JOHN BWAET, 

LAND SUBVEVOR AKO AGRICULTURAL ARCHITECT AND EKCINEER. 



BElWJOBliDTT, I 



/S3 . c. Air 



TABLE OF CONTENTS. 



PAOB. 

Open Water-coubses: Hie best fonn of, 1 

Hydraalic Depth or Radios of the Section 2 

The Natural Slope, or Angle of Repose, of different kinds of 

JSjBiTvDa •(. ••• «a* ••• ••• ••• ••• ••• ** 

Rule for finding the Telocity of Streams 4 

Role for finding the Discharge of Water-conrses Ibid. 

Necessary velocity of Cnrrents of Water-courses 5 

Rule for finding the velocity of a Stream at the bottom, and 

the mean velocity from the velocity at the surface Urid. 

Equilibrium of the velocity oiC Current with the tenacity of 

the Channels of Water-conrses... .; 6 

The Amount of Labour of Men and Horses in the construction 

of Wpter-courses Ibid, 

Covered Drains with Conduits of Tile Pipes 7 

Role for finding the velocity and dischaige of Pipe Drains... Ibid, 
Table of Results of the foregoing Rule for Pipes of from 1 to 

to 12 inches diameter of Bore, and with falls of from J to 

12 inches to the Statute Chain 8 

Ac^uBtment of Size of Pipe for Outfeill Drains to the Eall 

and to the extent of Ground to be drained 20 

Length of the Statute, or Quntei^s^ Chain 21 

Rules for converting Chains and Links into Feet, and Feet 

into Links ... «. ... ... ,„Ibid 

Table of Results of the foregoing Roles 22 



VL 

PAGE. 

Role for finding the Length per Acre of Parallel Collecting 

Drains, at any Distance apart, either in Feet or Links ... 23 
Role for finding the number of Pipes for a Statute Chain of 

J/roin ,,, ... ,,, ... ... a«a .,, ,», ,,, lOtiim 

Table shewing the Length of Drain in Statute Chains, and 
the Number of Pipes, 13 Inches in Length, required for a 
Statute Acre, the Dnuns being any distances apart, from 
12 to 66 Feet 24 

Table as the last, but for distances apart firom 20 to 100 

f f ' * * *^ ^ *»m ••• ••• ••• ••• •■■ «•• ••• mf^ 

Number of Pipes that can be carried in a Cart 26 

Weight, per 1000, of Tile Pipes Ibid. 

Table of Labour in a Man's Day's Work in executing a 

Statute Chain of Drain 27 

QUAMTITT OF WATER in One Inch Depth of Rain-fall on an Im- 
perial Statute Acre 28 

Weight of Water to saturate One Cubic Foot of different 

kinds of Earth /Wrf. 

Earthwork, AUnutt's tables o^ 29 

Redemption of Rent Charges for the Adrance of Public 

Money for draining Landed Estates 33 

Rent-Charges for Advances of Public Money for draining 
Landed Estates, to be paid off in less than Twenty-two 

A wnA0*aft ■•• •«« «•« »•» «t« S0, ,^« ^^^ v% 



PREFACE. 



Those who may expect the following pages to 
contain a treatise on land draining will not find 
such to be the case. The work is simply what its 
title page indicates it to be, viz. : — " The Land 
Drainer's CALCUtiATOR \' not in any way pro- 
fessing to give instructions in the practice of drain- 
ing, but presenting, to the adept in the art, concise 
rules for calculations incidental to so important an 
operation in promoting the fertility of the soil; 
and, whenever the calculations are such as to be 
frequently lequired, or where any of the rules re- 
quire more than a few figures in the rudimentary 
rules of arithmetic, or in any way complicated in 
their process, the results are given in tables, for the 
use of those who may not be, and to save trouble 
to those who may be, proficient in figures. 

One of the most frequent causes of error in 
designing and laying out draining work, is the 
neglect of the proper adjustment of the size of 
duct in the lower portion of main or outfall 
drains, to the rate of fall in such drains, and to 
the extent of ground to be drained. Where the 
ducts are larger than the circumstances just 
mentioned may demand, unnecessary expense 
will be incurred, not only in the cost price of the 
ducts, but also in the expense of cairiage — perhaps 
from a considerable distance — of heavier and 
more bulky material than may be required ; and, 
where the ducts are smaller than such circum- 
stances call for, the draining will be inefficient 
in its operation. The most important use of the 
principal table in the following pages, is, to 
furnish the means by mere inspection, the ad- 
justment already pointed to ; and so to obviate 
the necessity of a calculation, the rule for which. 
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under the most concise form in which it can be 
given, is tedious to any one, and beyond the 
educational proficiency of the persons usually 
engaged in <Lrying oJt draining^worka ^ 

Besides the rule and table already alluded to, 
all other rules and tables which can be required 
in estimating the cost of field draining will be 
found in the present work. 

In many of the rules given, the steps in the 
process of the calculations, as they succeed in 
logical order, have been bridged over, and the 
rule reduced to its most concise form, to arrive 
at the result of its purpose. This, as well as not 
giving mathematical demonstration of the truth 
of some, may be deemed, at first sight, a defect 
in the work ; but, when the object of the contents 
of the work — that of assistance to those who may 
not be proficient in, or who may be even wholly 
ignorant of, arithmetic — ^is for a moment con- 
sidered, it will be at once perceived that con- 
ciseness is rather a merit than a defect, and that 
mathematical demonstration, under such circam- 
stances, would be wholly useless and out of place. 

Should the publication of a transcript from 
my private note book of the rules and tables 
given in the present work, for the most part of 
original constniction, be of that use to proprietors 
of landed estates, land agents, or tenant occupiers 
of farms, in making estimates of the cost of so 
important an operation as draining, or in enabling 
contractors for the work to make correct and 
reasonable tenders, which, I must confess to the 
vanity of anticipating, it wiU be a matter of much 
gratification to the reader s « 

Very humble servant, 

THE AUTHOR. 

Jieweattle-upon'Tifney Augu^, 1862. 



THE LAND DRAINER'S CALCULATOR. 



OPEN WATER-COURSES. 

The best form for the vertical section of an open 
water-course is a semi-circle, because that figure con- 
tains the greatest area within the shortest bounding 
line ; and, consequently, the bounding surface of the 
channel offers the least resistance, from friction, to the 
motion of the water. Such a form of water-course is 
very expensive to construct, and, on that account, 
very seldom adopted. The forms of open aqueducts 
most generally in use are those bounded by straight 
lines ; and the best form in such case is when the 
bounding lines of the rectilinear figure are tangents 
to a semi-circle, of which the radius is equal to the 
depth of the water-course. 

When the sides and bottoms of a water-coiirse are 
tangents to a semi-circle of radius equal to the per- 
pendicular depth, the sides, whatever the inclination 
of their slope may be, are each of them equal to half 
the breadth of the top. Thus, when the section is 
rectangular, the breadth will be double the depth ; 
and, when the section is trapezoidal, the slope of the 
side will exceed the perpendicular depth to the same 
extent as the perpendicular depth is exceeded by half 
the breadth of the top ; and the breadth of the 
bottom is always the excess of four times the per- 
pendicular depth over the breadth of the top. 



A necessary element in calculating the v^ocity of 
streams is what is by some called the hydraulic 
depth, and by others the radius of section ; and it is 
the quotient arising from dividing the area of th.e 
section of the ^ater-course by its bounding perimeter 
or sum of the sides and bottom. 

The area of a rectangular section is the product 
of the breadth multiplied by the depth. 

Ihe area of a trapezoidal section is the product 
of half the sum of the breadths of the top and bottom 
multiplied by the depth. 

Tlie area of a semi-circular section is twice the 
square of the depth multiplied by '7845. 

And tJie hounding perimeter of a semi-circular sec- 
tion is the product of the depth multiplied by 3 '141 6. 

When the section of a water-course is a semi- 
circle, or, when bounded by straight lines, which are 
tangents to a semi-circle, of which the radius is the 
* depth, the hydraulic depth or I'adius of section spoken 
of is always one-half the depth of the water-course. 

EXAMPLES. 

Let the depth of a semi-circular water-course be 
two feet ; required, the hydraulic depth or radius of 
the section ? 

Twice the square of 2 is 8, which maltiplied by '7854 is 
6*2832 feet, the area of the section of the water-course ; tnen 2 
nmttiplied by 3'1416 is 6 2832 feet, the perimeter of the water- 
coarse ; and again, the qaotient of 6'2832 divided by 6*2832 is 
1 foot, the hydraulio depth. 

Let the breadth of a rectangular water-course be 
4 feet, and its depth be 2 feet ; required, the hy- 
draulic depth or radius of ilie section ? 



4 maltiplied by 4 is 8 feet, the area of the section of the 
water-coarse ; then the sum of 2, 2, and 4, is 8 feet^ the sum of 
the sides and bottom of the water-coarse; and again, the quotient 
of 8 divided by 8 is 1 foot, the hydraalic depth. 

Let the breadth at top of a trapezoidal water- 
course be 6 feet, its breadth at bottom 2 feet, its 
perpendicular depth 2 feet, and its sloping sides 3 
feet ; required, the hydraulic depth or radius of the 
section ? 

Half the sam of 6 and 2 is 4, which maltiplied by 2 is 8 feet, 
the area of the section of the water-coarse ; then the sam of 3, 8, 
and 2 is 8 feet, the sam of the sides and bottom of the water- 
coarse ; and again, the qaotient of 8 divided by 8 is 1 foot, the 
hydraalic depth. 

The first of the foregoing examples is the case of 
a water-course of semi-circular section, and the other 
two are cases in which the bounding lines of the 
section are tangents to semi-circles, in all of which, it 
will be seen, the hydraulic depths are one-half the 
depth of the water-course. 

The natural slope or angle of repose of the different 
kinds of eartliA are as follows^ viz, : — 

Clay or strong earth 45 degrees. 

Dry sand 40 ,, 

Sand, less dry 896 ,, 

Common mould 37 ,, 

Wet gravel 36 to 36 ,, 

Or the inclination may he stated oth^rvjise : — 

Clay or strong earth 1 of base to 1 in height. 

Sand 12 „ 1 

Common monld 1*33 „ 1 „ 

Wetgravel 1-43 „ 1 „ 

Such are the natural slopes of the earths speci- 
fied above, but water-courses, even when made in earth 



of the greatest tenacity, should never have the slope 
of their sides less than four of base to three in height, 
unless the bottom and sides be protected by masonry 
or other means. 

TJie velocity of the stream in a water-course, in feet 
per minute, is 82 J times the square root of the pro- 
duct of the hydraulic depth in feet, multiplied by the 
fall in feet per mile. 

This rule, however, only strictly applies to a 
straight course ; but, unless the bends are numerous 
or very abrupt, the modification required in the result 
of the rule is so small as scarcely to be appreciable in 
practice ; and the correction, being somewhat compli- 
cated and tedious in its operation, is omitted, as 
unnecessary to the purpose of the present work, 

EXAMPLE. 

Suppose a water-course, having the sides and 
bottom tangents to a semi-circle, the breadth at top 
to be six feet, the breadth at bottom 2 feet, the depth 
2 feet, and the rate of fall found to be 8 feet per 
mile ; required, the velocity in feet per minute 1 

The hydraalic depth, in the case of the present example, is 
shswn by the remark at page 2, to be one foot : then the pro- 
duct of 8 maltiplied by 1 is 8, the square root of which is 2.8, 
and the product of this, multiplied by 824> is 231 feet per 
minute, the Telocity required. 

TJi^ quantity of water a water-course of given di- 
mensions and velocity can discharge is the product of 
the area of the transverse section multiplied by the 
velocity. When both quantities are given in feet, 
and the time of the latter per minute, the result will 
be in cubic feet per minute, and which, multiplied by 



6*23, will give imperial gallonB per minute ; or, di- 
vided by 9*63, imperial gallons per second. 

EXAMPLE. 

As in the last case :— 

The area of the tranyene section of the water-coarse is, as in 
page 4, 8 feet, and the velocity, as in the example to the foregoing 
rale, 231 feet per minnte, the product of which two numbers is 
1848 cubic feet per minute, and which multiplied by 6'23, gives 
11513 imperial gallons per minute, or divided by 9*63, gives 
191*9^ or nearly 192 imperial gallons per second. 

According to the observations of Smeaton : — 

Large and deep rivers run sufficiently swift, and 
discharge vast quantities of water with a descent of 
one foot per mile. 

Small rivers and large bums require about two 
feet per mile. 

Small bums hardly keep an open course imder 
four feet per mile ; and ditches, covered drains, &c., 
require at least eight feet per mile. 

In open water-courses the velocity is greatest at 
the surface, and in the middle of the stream, from 
which it diminishes towards the bottom and sides, 
where it is least. 

The velocity at the surface of a stream is easily 
determined by the distance a floating body is carried 
in a given time, from which the velocity at the 
bottom may be found by the following rule, the re- 
sults of which agree with the experiments of Du 
Buat. 

The velocity at the bottom of a stream is the square 
of the difference between the square root of the velo- 
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city in feet per Becoud at the surface, and in the 
middle of a stream and unity. 

EXAMPLE. 

The velocity at the surface of a stream is found to 
be eight feet ; requii:ed, the velocity at the bottom 1 

Ihe square root of 8 is 2*8 ; the remainder, on snbstracting 
1, is 1*8, the square of which is 8*24 or 3^ feet per second, the 
Telocity at the bottom sought. 

ThjB mean velocity of the stream in feet per 
second is half the sum of 8, and 3*24 or 5*62 feet 
per second. 

Besides obtaining sufi&cient velocity in aqueducts 
to keep an open course, another and not less important 
consideration in their construction is to adjust the velo- 
city of currents in equilibrio with the tenacity of their 
channels. In respect to this it has been determined by 
the experiments of Du Buat and others, that — 

A Telocity, in inches 
per sedond. at the 
Dottom of a stream, Will more 

3 Fine cUy. 

6 Fine sand. 

8 Coarse sand. 

12...... Water- worn gravel, an inch in diameter. 

36 Angular stones, the size of a hen's egg. 

In making water-courses, when the earth can be 
separated by the ordinary grafting tool and shovel, 
three men will dig and cast 37^ cubic yards of the 
cut in a day's work of ten hours ; but, when the pick 
or the maul be required to loosen or break stones, it 
may require one, or perhaps two, additional men to 
execute the same quantity of work. When the earth 
has to be removed by barrows, one man will remove 
the above-mentioned quantity to a distance of thirty 



yards on a plank- way in ten hours ; or one horse will 
remove the same quantity two hundred and twenty 
yards in eight hours. 

COVERED DRAINS, WITH CONDUITS OF 

TILE PIPES. 

The same rules for the velocity and discharge of 
water apply to cylindrical pipe drains as to open 
water-courses, already given at page 4. In pipes 
the depth is to be taken as half, and the hydraulic 
depth as one-fourth the diameter of the bore of the* 
pipe ; and in the calculation in the present, as ui the 
former case, the hydraulic depth must be expressed in 
decimals of a foot, the fall in feet and decimals of a 
foot per mile, and the semi-area of the section of the 
pipe in square feet. 

EXAMPLE. 

Required, the velocity and discharge of water in a 
pipe drain of four inches diameter of bore, and having 
a fall of fifty-five feet per mile : — 

The hydraulic depth for a 4-inch pipe is '0833 feet, the 
product of which, multiplied by 55 feet, is 4*5833, the square root 
of which iii 214, and the product of which, multiplied by 82^, is 
176*55 feet, ihe velocity sought. 

The semi-area of a 4-inch pipe is *0436 square feet, the pro- 
duct of which, multiplied by 176-65 feet, the velocity found as 
above, is 7'7 cubic feet, the discharge sought. 

As the calculation of this rule is of considerable 
length, and its application being very important, and 
of frequent occurrence in practice, its results are 
given in the following tables for pipes of from 1 to 
12 inches diameter of bore, and for falls of from J to 
12 inches per statute chain, or from 1 foot 8 inches 
to 80 feet per mile. 



8 
l-INCH=-0833 FOOT BORE. 

Hjdranlie Depth -02083 Foot. -Semi-Area of Section •002727 Foot. 





FALL. 




VELOCITY. 


DISCHARGE. 


Ver Obala 


Per JUfle in 


Per Minute in 


Per Minute in 


In Inches. 


Feet. 


Inches. 


Feet 


Cubic Peek 


•25 


1 


8 


1714 


•056 


•6 


8 


4 


21-71 


•059 


-76 


6 





26-6 


•072 


!• 


6 


8 


30-62 


•083 


•26 


8 


4 


36 34 


•098 


•6 


10 





37 62 


•102 


•76 


11 


8 


40-64 


•11 


2- 


18 


4 


43-44 


•118 


•26 


16 





4608 


•126 


•6 


16 


8 


48 67 


•182 


• -76 


18 


4 


50-96 


•138 


8- 


20 





63-24 


•145 


•26 


21 


8 


65 38 


•151 


•6 


28 


4 


67-88 


•167 


•76 


26 





69-49 


•162 


4- 


26 


8 


61-44 


•167 


•26 


28 


4 


63 36 


•172 


•6 


80 





6517 


•177 


•75 


81 


8 


66-96 


-182 


6- 


33 


4 


68-7 


•187 


•26 


35 


• 


70-6 


•192 


•6 


86 


8 


7186 


•196 


•75 


38 


4 


73-67 


•2 


e- 


40 





76 47 


•206 


•25 


41 


8 


76-8 


•209 


•6 


43 


4 


78-31 


•213 


•76 


4S 





79 81 


•217 


7. 


46 


8 


81-36 


•221 


•26 


48 


4 


82-71 


•226 


•6 


60 





8413 


-229 


•76 


61 


8 


85-62 


•233 


8^ 


63 


4 


86-89 


•236 


•25 


65 





88-27 


•24 


•6 


66 


8 


89 51 


•244 


•76 


68 


4 


90 87 


•247 


9 


60 





92-16 


•251 


•26 


61 


8 


98 4 


•254 


•6 


63 


4 


94-68 


•258 


•76 


65 





96-92 


•261 


10- 


66 


8 


9714 


•264 


•26 


68 


4 


98-34 


•268 


•6 


70 





99-64 


•271 


•76 


71 


8 


100-72 


•274 


!!• 


73 


4 


101-9 


•277 


•26 


76 





102-9 


•280 


•6 


76 


8 


104-17 


•284 


•76 


78 


4 


1053 


•287 


12^ 


80 





106-48 


-29 



2-INCH = -1666 FOOT BORR 

Hydranlio depth •04166 Foot. Semi-Area of Section 'OlOd Foot. 



FALL. 


VET.OCITY. 


DISCHARGE. 


Per Chain 


Per Mile in 


Per Minute in 


Per Minute in 


In Inches. 


Feet. 


Inches. 


Feet. 


Cubic Feet 


•25 


1 


8 


21-74 


•236 


•6 


8 


4 


80-74 


•835 


•75 


6 





37-66 


•41 


1- 


6 


8 


43-48 


•473 


•26 


8 


4 


48-61 


•629 


•6 


10 





63-25 


•68 


•76 


11 


8 


67-52 


•626 


2- 


13 


4 


61-49 


•67 


-26 


16 





65-21 


•71 


•6 


16 


8 


68-75 


•749 


•76 


18 


4 


72 07 


•785 


3- 


20 





75-31 


•82 


•26 


21 


8 


78-38 


•854 


•6 


23 


4 


81-67 


•889 


•75 


26 





83-99 


•916 


4^ 


26 


8 


87-35 


•962 


•25 


28 


4 


89-63 


•977 


•6 


30 





92-24 


1-005 


•76 


81 


8 


94-76 


1-032 


6- • 


33 


4 


97-19 


1-069 


•25 


35 





99-62 


1086 


•6 


86 


8 


101-42 


1^105 


•76 


38 


4 


104-26 


1-136 


6. 


40 





106-5 


1-16 


•26 


41 


8 


108-7 


1-184 


•6 


43 


4 


110-86 


1-208 


•75 


46 





112-98 


1-231 


7- 


46 


8 


11604 


1-253 


•25 


48 


4 


117-07 


1-276 


•6 


60 





119-07 


1-297 


•75 


61 


8 


121-04 


1-319 


8. 


63 


4 


123-61 


1-346 


•25 


66 





124-89 


1-361 


•5 


. 66 


8 


126-76 


1-381 


•75 


68 


4 


128 64 


1-402 


». 


60 





130-44 


1-421 


•25 


61 


8 


132-24 


1-441 


•6 


63 


4 


134-02 


146 


•76 


66 





136-77 


1^479 


10- 


66 


8 


137-49 


1^498 


•25 


68 


4 


139-23 


1-517 


•5 


70 





141-08 


1-537 


•76 


71 


8 


14266 


1-563 


11- 


73 


4 


144-23 


1-572 


•25 


75 





145-84 


1-589 


•6 


76 


8 


147-64 


1^608 


•75 


78 


4 


149- 


1-624 


12- 


80 





150-62 


1-641 
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3-INCH=-25 FOOT BOKE. 

Hydraalic Depth *0625 Foot. Semi-Area of St ction -0245 Foot. 



FALL. 


VELOCITY. 


DISCHARGE. 


Per Chain 


Per Mile In 


Per Minute in 


Per Minute in 


in Inches. 


Feet. 


Inchea. 


Feet. 


Cubic Feet. 


•26 


1 


8 


26 62 


•663 


•6 


8 


4 


d5-66 


•871 


•76 


6 





46^12 


1-129 


1- 


6 


8 


63-24 


1-304 


•26 


8 


4 


69^64 


1-458 


•6 


10 





6622 


1^597 


•76 


11 


8 


70-46 


1-726 


2- 


18 


4 


76-31 


1-845 


•25 


16 





79 88 


1-957 


•6 


16 


8 


84 64 


2073 


•76 


18 


4 


88-31 


2-163 


8- 


20 





92*23 


2-258 


•25 


21 


8 


96- 


2-352 


•6 


23 


4 


100-62 


2-466 


•76 


26 





103-73 


2-641 


4- 


26 


8 


106-6 


2-619 


.•26 


28 


4 


109-78 


2-689 


•6 


30 





112 96 


2-767 


•76 


31 


8 


116-06 


2 843 


6- 


33 


4 


119-07 


2-917 


•26 


36 





122 02 


2989 


•6 


36 


8 


124-89 


3 059 


.76 


38 


4 


127^69 


3128 


6- 


40 





130-36 


8-193 


.25 


41 


8 


133-13 


3-261 


•6 


43 


4 


135-77 


3-326 


•76 


45 





138-34 


3-389 


7- 


46 


8 


140-89 


3-451 


•26 


48 


4 


143-39 


3-513 


•5 


60 





145-94 


3-675 


•76 


61 


8 


148-25 


3 632 


8- 


63 


4 


150-62 


3-69 


•26 


66 





152-96 


3747 


•6 


66 


8 


155-26 


3-803 


•75 


58 


4 


167-52 


3 859 


9- 


60 





169-76 


3 914 


•25 


61 


8 


161-96 


3-968 


•5 


63 


4 


16M3 


4021 


•76 


65 





166-28 


4-073 


10- 


66 


8 


168-4 


4-125 


•26 


68 


4 


17046 


4176 


•5 


70 





172-63 


4 229 


•76 


71 


8 


. 174-6 


4-277 


!!• 


73 


4 


17d62 


4-327 


•25 


76 





178-61 


4-376 


•5 


76 


8 


180-69 


4-424 


•75 


78 


4 


182-54 


4-472 


12- 


80 





184 47 


4-619 



i\ 



4-INCH=-333 FOOT BORE. 

Hydraulic Depth *0883 Foot. Semi-Area of Section *0436 Foot. 



FALL. 


VELOCITY. 


DISCHARGE. 


Per Chain 


Per Mile in 


Per Mi.iute in 


Per Minute in 


in Inohes. 


Feet. Iiiches. 


Feet. 


Cubic Feet. 


•25 


1 8 


33-74 


1-34 


•5 


3 4 


43-48 


1-895 


•76 


5 


63^45 


2321 


1- 


6 8 


61-49 


2-681 


•25 


8 4 


68-7 


2-987 


•6 


10 


75-3 


3-283 


•75 


11 8 


8134 


3^546 


2- 


13 4 


87 03 


3^794 


•2& . 


16 


92 26 


4-022 


•6 


16 8 


97-22 


4-23S 


•75 


18 4 


101-97 


4-445 


3^ 


20 


106-5 


4e43 


•25 


21 8 


110-86 


4-833 


•5 


23 4 


,11504 


5-015 


•75 


25 


119 98 


5-191 


4- 


26 8 


122-98 


6-362 


•25 


28 4 


126-77 


6-642 


•6 


30 


130-44 


6-687 


•75 


31 8 


13401 


6^843 


5. 


33 4 


137-6 


6^994 


•25 


35 


140-89 


6-142 


•5 


36 8 


144-21 


6-287 


•75 


38 4 


147 46 


6-428 


6- 


40 


150 62 


6-567 


•25 


41 8 


163-73 


6-692 


•5 


43 4 


157-25 


6-856 


•75 


45 


15975 


6 965 


7' 


46 8 


162 67 


7-092 


•25 


48 4 


166-57 


7-218 


'5 


66 


168-4 


7-342 


•76 


61 8 


171-18 


7-463 


8- 


63 4 


173-92 


7-688 


•26 


66 


176-56 


7-7 


•6 


66 8 


179 27 


7-816 


•76 


68 4 


18189 


7-93 


9^ 


60 


184-48 


8-043 


•25 


61 8 


187-02 


8164 


•6 


63 4 


189-53 


8-263 


•75 


65 


192 03 


8-372 


10' 


66 8 


194 45 


8478 


•25 


68 4 


ll»fr8(5 


8-683 


•6 


70 


li'0-23 


8-C87 


•75 


71 8 


! 201 <U 


8-» 


11 • 


73 4 


' 2(1 1 12 


8-913 


•25 


75 


20t) 23 


8 902 


•5 


7() 8 


2c?5-53 


9 081 


•75 


7-S 4 


210 78 


1 9190 


• 12» 


80 


213-01 


9-28 r 



12 



5 INCH = -4166 FOOT BORE. 

H jdravHe Depth - 1 1 4 1 6 Foot. Semi- Area of Seetioa "OdSl 5 Foot. 





FALL. 


VELOCITY. 


DISCHARGE. 


P«r Chain 


Per Mile In 


Per Minute in 


Per Minute in 


In Inches. 


Feet. Inches. 


Feet. 


Cubic Feet. 


•25 


1 8 


34-37 


2-348 


•5 


8 4 


48-61 


8-318 


'75 


5 


69-54 


4 058 


1- 


6 8 


66-75 


4-686 


•26 


8 4 


76-86 


5-239 


•5 


10 


84-17 


5-738 


•75 


11 8 


90-94 


6-199 


2- 


18 4 


97-22 


6-628 


•25 


15 


103-67 


7-066 


•5 


16 8 


108-7 


7-01 


•75 


18 4 


114-8 


7-792 


8- 


20 


119-07 


8-117 


•25 


21 8 


123 94 


8*449 


•5 


28 4 


. 128-69 


8 768 


•75 


25 


13318 


9075 


4- 


26 8 


137-6 


9-373 


•25 


28 4 


141-78 


9-661 


•5 


80 


146-84 


9-941 


•75 


81 8 


149-88 


10-214 


5- 


83 4 


153-73 


10-479 


.25 


85 


157 62 


10-738 


•6 


86 8 


161-23 


10991 


•75 


88 4 


164-85 


11-238 


6- 


40 


168-4 


11479 


•25 


41 8 


171-87 


11-716 


•5 


48 4 


175-27 


11-948 


.75 


45 


178-61 


12176 


7- 


46 8 


181-52 


12-374 


•25 


48 4 


185-11 


12-619 


•5 


50 


188-28 


12 835 


•75 


51 8 


191-39 


13047 


8- 


58 4 


194 35 


13-248 


•25 


55 


197-38 


13-455 


•6 


56 8 


200 32 


13-656 


•76 


58 4 


203*36 


13-863 


9* 


60 


20587 


14- 


•25 


61 8 


209^09 


14^254 


•5 


68 4 


211^9 


14 445 


•76 


65 


214-67 


14^604 


10^ 


66 8 


217-41 


14-82 


•26 


68 4 


220-1 


15004 


•5 


70 


222-77 


16-186 


•76 


71 8 


225-41 


15-366 


11- 


73 4 


228-01 


16643 


•25 


75 


230-69 


16719 


•5 


76 8 • 


233-14 


15-893 


•75 


78 4 


23666 


16065 


12* 


80 


238*15 


16-235 



13 



6 INCH = 

Hjdraalic Depth -125 Foot. 



•5 FOOT BORE. 

Semi-Area of Section *09815 Foot. 



FALL. 


VELOCITY. 


DISCHARGE. 


Per Cbaiu 


Per Mile in 


Per Minute In 


Per Minute in 


in Inches. 


Feet. 


Inches. 


Feet. 


Cubic Feet. 


•26 


1 


8 


37-63 


3-694 


•6 


8 


4 


63-26 


5-228 


•76 


6 





65-17 


6396 


1- 


6 


8 


75-31 


7 393 


•25 


8 


4 


84-76 


8-321 


'6 


10 





93-23 


9-164 


•75 


11 


8 


99 62 


978 


2- 


13 


4 


106-5 


10466 


•26 


16 





112-96 


11091 


•6 


16 


8 


119-07 


12-69 


•76 


18 


4 


124 89 


12-261 


3- 


20 





130-44 


12-806 


•25 


21 


8 


136-77 


13 329 


•6 


23 


4 


340-89 


13-832 


•76 


25 





145-84 


14-317 


4- 


26 


8 


150-62 


14-787 


•25 


28 


4 


155-26 


15-245 


•6 


30 





159-76 


15-684 


•75 


31 


8 


164-13 


16-114 


6- 


83 


4 


168-4 


16-532 


•26 


35 





172-66 


16-941 


•6 


36 


8 


176 62 


17-339 


•75 


88 


4 


180-69 


17-729 


6- 


40 





184-47 


18-11 


•25 


41 


8 


188-28 


18-484 


•5 


43 


4 


19202 


18-852 


.76 


46 





195-66 


19-207 


7- 


46 


8 


199-25 


19-561 


•26 


48 


4 


2.2-23 


19-854 


•6 


60 





206-25 


20 248 


•75 


51 


8 


2U9 66 


20 .'iSS 


8- 


63 


4 


213-01 


20-912 


•26 


56 





216 31 


21-236 


•6 


56 


8 


219-67 


21655 


•76 


68 


4 


222 77 


21-87 


9- 


60 





226 93 


22-181 


•25 


61 


8 


229-05 


22-487 


'5 


63 


4 


232-12 


22 79 


•76 


66 





236-16 


23-086 


!©• 


66 


8 


238-16 


23-381 


•26 


68 


4 


241-11 


23 671 


•5 


70 





244-03 


23-958 


•75 


71 


8 


246 92 


24-242 


!!• 


73 


4 


249-78 


24-522 


•25 


76 





252-6 


24-816 


•6 


76 


8 


255-39 


26-07S 


•76 


78 


4 


26S-15 


25-344 


12- 


80 





260-88 


25-612 



14 



7-INCH = -5833 FOOT BORE. 

Hydraulic Depth 14583 Foot. Semi-Area of Section -1386 Fiot. 





FALL. 




VELOCITY. 


DISCHARGE. 


Per Chain 


rer 


Mile in 


Fer Minute in 


Per Minute in 


in Inches. 


Feet. 


Inches. 


Feel 


Oubio Feet. 


•25 


1 


8 


40-67 


6-434 


•5 


8 


4 


50-36 


6-727 


•76 


5 





70-44 


9-411 


1- 


6 


8 


81-34 


10-867 


•26 


8 


4 


92-72 


12-388 


•6 


10 





99-62 


13 31 


•75 


11 


8 


107^61 


14-876 


2- 


13 


4 


116-04 


15 369 


•25 


15 





122-02 


16-301 


•5 


16 


8 


128-62 


17188 


•75 


18 


4 


134-89 


18022 


3- 


20 





140-89 


18-823 


•25 


21 


8 


146-64 


19-592 


•5 


23 


4 


16218 


20-331 


•75 


25 





157-62 


21-046 


4- 


26 


8 


162 69 


21735 


•25 


28 


4 


167-7 


22-404 


•5 


30 





172 59 


23 068 


•75 


31 


8 


177 5 


23-716 


5- 


33 


4 


181^89 


24-301 


•25 


35 





186-38 


24-901 


•5 


36 


8 


190 77 


25-487 


•75 


38 


4 


195 06 


26-06 


6- 


40 





199 25 


26 62 


•25 


41 


8 


203 36 


27-169 


•5 


43 


4 


206-61 


27-69 


•76 


45 





211-34 


28-235 


7- 


46 


8 


2152-2 


28-763 


•25 


48 


4 


219-03 


29-262 


•6 


50 





222-77 


29-762 


•75 


51 


8 


226 46 


30-256 


8^ 


53 


4 


23008 


30-738 


-25 


55 





233-68 


31-215 


•5 


66 


8 


237-16 


31-684 


•76 


58 


4 


240-62 


32-147 


9- 


60 





244-03 


32-713 


•25 


61 


8 


247-4 


33-053 


•6 


63 


4 


250-72 


33-496 


•75 


65 





254- 


33-934 


10- 


66 


8 


267-24 


34-367 


•25 


68 


4 


260-41 


34-791 


•fi 


70 





263-59 


35-215 


•76 


71 


8 


266-71 


36-632 


11- 


73 


4 


270- 


36-072 


•26 


75 





27283 


36-46 


•5 


76 


8 


275-86 


36-858 


•76 


78 


4 


279-13 


37^291 


12- 


80 





281-89 


37-66 



15 



8-INCH=-6666 FOOT BORK 

Hydrmlic Depth -166 Foot. Semi- Area of Section -1746 Foot. 



FALL. 


VELOCITY. 


DISCHARGE. 


Per Chain 


Per Mile in 


i'er Minute in 


Per Minute in 


in Inches. 


Feet. Ipohea. 


Feet 


Gubio Feet. 


•25 


1 8 


45- 


7-752 


•5 


3 4 


61-49 


10-73 


•76 


6 


75-31 


13-141 


1- 


6 8 


86-96 


15173 


•25 


8 4 


97-22 


16-966 


•5 


10 


10651 


18-586 


•75 


11 8 


115-04 


20077 


2- 


13 4 


122^98 


21-46 


•26 


15 


130-43 


22-76 


•6 


16 8 


137-5 


23-993 


•75 


18 4 


144-21 


25164 


3- 


20 


150-62 


26-283 


•26 


21 8 


156^77 - 


27-366 


•5 


23 4 


162-69 


28-389 


•76 


25 


168^36 


29 368 


4- 


26 8 


173 92 


30-349 


•25 


28 4 


179-27 


31-084 


•5 


80 


184-47 


82-191 


•76 


81 8 


]89 53 


33072 


6- 


33 4 


194"05 


33-577 


•25 


35 


299-25 


34-769 


•5» 


36 8 


20122 


35 636 


•7^ 


88 4 


208-66 


36-393 


8^ 


40 


21301 


37-17 


•25 


41 8 


21724 


37-909 


•5 


43 4 


221-71 


38-688 


•76 


45 


205 93 


89-426 


1' 


46 8 


23008 


40^149 


•26 


48 4 


234-16 


40-859 


•5 


AO 


238-15 


41-658 


•75 


61 8 


242 09 


42-245 


8- 


63 4 


245-97 


42-92-^ 


•25 


55 


249-78 


43-586 


•5 


56 8 


263-53 


44-242 


•75 


58 4 


267 23 


44-888 


9- 


m 


260 88 


46-625 


•25 


61 8 


264-48 


46-16-2 


•6 


63 4 


268-03 


46^772 


•75 


66 


271-54 


47-383 


10- 


66 8 


275- 


47-987 


•25 


68 4 


278-41 


48-583 


•5 


70 


281-79 


49-172 


•75 


71 8 


28612 


49 754 


!!• 


73 4 


288 42 


50-129 


•25 


75 


291-68 


60-9 


•6 


76 8 


294-9 


61-46 


•76 


78 4 


298-09 


62017 


12- 


-80 


801-24 


62 567 



16 



9 INCH=-75 FOOT BORE. 

Hydnulie Depth 'ISTS Foot. Semi-Area of Section '2208 Foot, 





FALL. 




VELOCITY. 


DISCHARGE. 


^er Chftln 


Per Mile in | 


Per Minute in 


Par MlDute in 


in Inches. 


Feet 


Inehefl. 


Feet. 


Cubic Feet 


•25 


1 


8 


46^11 


10-187 


'6 


3 


4 


65-92 


14-562 


•75 


5 





79-88 


17-644 


1- 


6 


8 


92-24 


20-875 


-25 


8 


4 


103-12 


22-779 


•6 


10 





112-96 


24-952 


•75 


11 


8 


12201 


26 962 


2- 


13 


4 


130-44 


28913 


•25 


15 





138-35 


30-561 


•5 


16 


8 


145-84 


32 214 


•75 


18 


4 


152-95 


33-786 


•3 


20 





159 76 


35-289 


•25 


21 


8 


166 28 


8673 


•5 


23 


4 


172-56 


38 122 


•75 


25 





178-6 


39-452 


4- 


26 


8 


184-47 


40-748 


•25 


28 


4 


19015 


42-052 


•5 


30 





195^66 


43-221 


•75 


31 


8 


20102 


44-406 


«• 


33 


4 


207-13 


45 752 


•25 


35 





211-34 


46-683 


•5 


36 


8 


216-31 


47-782 


•75 


38 


4 


221-17 


48 856 


6^ 


40 





225 93 


49-90r 


•25 


41 


8 


230 59 


50-935 


•5 


43 


4 


23516 


51-944 


•75 


45 





239 64 


52-934 


7- 


46 


8 


244-04 


53 905 


•25 


48 


4 


248 36 


54-859 


•5 


50 





2526 


55797 


•75 


51 


8 


256 7r 


56-719 


«• 


53 


4 


260-88 


57-627 


•25 


55 





264 95 


58^525 


•5 


56 


8 


268-92 


59-401 


•75 


58 


4 


272-84 


60-268 


»• 


60 





276-71 


61-123 


•25 


61 


8 


280-53 


61-966 


•4 


63 


4 


284-29 


62 798 


•75 


65 





288-01 


63-619 


10- 


66 


8 


291-68 


64 429 


•25 


68 


4 


295-31 


65 232 


•5 


70 





298-88 


66 021 


•75 


71 


8 


30242 


66-801 


11- 


73 


4 


306-91 


67-673 


'25 


75 





309 37 


68-337 


•5 


76 


8 


312 79 


69 092 


•75 


78 


4 


31617 


69-839 


12- 


80 





319-52 


70-676 



17 



10-INCH = -833 FOOT BORE. 

Hydraulie Depth -20838 Foot. Semi-Area of Section -2727 Foot. 





PACJi 




VELOCITY. 


DISGHARGB. 


Per Cbaln 


Per Mile in 


Per Minute in 


Per Minnie in 


in Inches. 


Feet. 


Inches. 


Feet. 


Cubic FooU 


•25 


1 


8 


48-t)l 


13--266 


•5 


3 


4 


68-75 


18-748 


•75 


5 





84-2 


22 961 


1- 


6 


8 


97-32 


26 551 


•25 


8 


4 


108-7 


29-643 


•5 


10 





119-07 


32172 


•75 


11 


8 


128-62 


3v027 


2* 


13 


4 


1376 


37-496 


•25 


15 





14584 


39-77 


•5 


16 


8 


163-73 


42-022 


•76 


18 


4 


161-23 


43 918 


3^ 


20 





1K8-4 


46 928 


•25 


21 


8 


175-28 


47-798 


•5 


23 


4 


181-89 


49-6 


•75 


25 





188-2. 


61 -353 


*• 


26 


8 


194 45 


62-807 


•25 


28 


4 


200-43 


54-659 


•5 


30 





206-25 


66 244 


•75 


31 


8 


211-9 


57-786 


5- 


33 


4 


217-4 


59-286 


•25 


35 





222-76 


60-747 


•6 


36 


8 


228-01 


62-18 


•75 


38 


4 


233-14 


63-678 


6- 


40 





23815 


64-945 


•25 


41 


8 


243-06 


66-28 1 


•5 


43 


4 


248-01 


67 632 


•75 


45 





252-6 


68-885 


7^ 


46 


8 


267-23 


70-149 


•25 


48 


4 


261-79 


71-39 


•5 


50 





266-26 


7261 


•75 


61 


8 


270-66 


73-811 


8- 


53 


4 


274-97 


74-986 


•25 


65 





279-26 


76-155 


•5 


66 


8 


283-46 


77-3 


•75 


68 


4 


287-6 


78-428 


9- 


60 





291-68 


79-541 


•25 


61 


8 


295-7 


80-639 


•5 


63 


4 


299-67 


81-721 


•75 


65 





303-59 


82-789 


10- 


66 


8 


307-46 


83-844 


•25 


68 


4 


811-27 


84-885 


•5 


70 





81505 


85 914 


•75 


71 


8 


318-82 


86-943 


11- 


73 


4 


322-46 


87-936 


•25 


75 





326-11 


88-93 


•5 


76 


8 


329-71 


89*912 


•75 


78 


4 


, 388-27 


90-884 


U- 


80 





' 3368 


91-846 



B 



1 



18 
11 INCH=-9166 FOOT BORE. 

HTdranlie Depth -22916 Foot. S«mi-Arm of Section •8299 Voot. 



FALL. 


VELOCITY. 


DISCHARGE. 


l»er Chain 


Per Mile in 


Per Minute in 


Per MiDUtcln 


In Inches. 


Feet. Inches. 


Feet. 


Cubic Feet 


•25 


1 8 


50-99 


16-824 


'5 


3 4 


72-1 


28-787 


•75 


5 


88-31 


29-133 


1- 


6 8 


101-96 


83-637 


•26 


8 4 


114- 


37-611 


•5 


10 


124-89 


41-202 


•76 


11 8 


184-89 


44 602 


2- 


13 4 


144-21 


47574 


•25 


15 


152 96 


50-431 


•6 


16 8 


161-23 


6319 


•75 


18 4 


169-09 


65-784 


8- 


20 


176-62 


58-266 


•25 


21 8 


183-83 


60 646 


•6 


23 4 


190-77 


62 936 


•75 


25 


197-47 


65-145 


4- 


26 a 


203-94 


67-282 


•26 


28 4 


210-22 


69-362 


•6 


30 


216-31 


71-363 


•75 


31 8 


222 24 


73-818 • 


6- 


33 4 


228-01 


752-23 


•26 


35 


233-64 


77 081 


•6 


36 8 


239-27 


78-935 


•75 


38 4 


244-52 


80-667 


6- 


40 


249-78 


82*403 


•26 


41 8 


• 254 93 


84-102 


•5 


43 4 


2«0 47 


. 85-931 


•75 


45 


264-93 


87-401 


• 7* 


46 8 


269-79 


89-004 


•25 


48 4 


274-66 


90-58 


•5 


50 


279 26 


92-129 


•76 


51 8 


283-89 


93 665 


8- 


53 4 


288-42 


95-15 


•25 


55 


292 89 


96-625 


•6 


56 8 


297-3 


98079 


•76 


68 4 


301-64 


99-51 


9^ 


60 


305-22 


100-695 


•26 


61 8 


31013 


102-814 


•6 


63 4 


314-29 


103-685 


•75 


65 


318-41 


105048 


10- 


66 8 


822-46 


106-381 


•26 


68 4 


326-47 


107702 


•6 


70 


38043 


109 009 


•76 


71 8 


384 39 


110-315 


11- 


73 4 


838-2 


111-673 


•25 


76 


34202 


112-834 


•5 


76 8 


3458 


114-081 


•75 


78 4 


349 54 


115-316 


12- 


80 


1 353-24 


116^535 



19 



12 INCH = 

Hydraulic Depth '25 Foot. 



1 FOOT BORE. 

Semi-Area of Section 'SdST Foot, 



FALL. 


VELOCITY. 


DISCHARGE. 


Per Chain 


Per Mile in 


Per Minute 4n 


Per Minute in 


in Inches. 


Feet. 


Inches. 


Feet. 


Cubic Feet. 


•26 


1 


8 


63-26 


20-912 


•6 


8 


4 


75-31 


29-675 


•76 


6 





92-23 


36-22 


1- 


6 


8 


106-6 


41825 


•25 


8 


4 


119-07 


46*762 


•6 


10 





130-44 


61-226 


-75 


11 


8 


140 89 


65-329 


2- 


n 


4 


150-62 


69149 


'25 


16 





159-76 


62-738 


•6 


16 


• 8 


168-4 


66131 


•76 


18 


4 


176 66 


69336 


3- 


20 





184-47 


72-443 


•25 


21 


8 


192- 


75-401 


•6 


23 


4 


199-26 


78-258 


'75 


26 





206-25 


80-994 


4- 


26 


8 


213-02 


83-653 


•25 


28 


4 


219-57 


86-225 


•6 


50 





225-93 


88-725 


•76 


31 


8 


232-12 


9M66 


6- 


33 


4 


238-16 


93-554 


•25» 


35 





244 03 


95833 


•6 


36 


8 


249-78 


98-089 


•75 


38 


4 


255^39 


100-293 


6- 


40 





260^88 


102-451 


•25 


41 


8 


266-26 


104-763 


•5 


43 


4 


271-54 


106 634 


.75 


45 





276-71 


108-766 


7- 


46 


8 


281-79 


110-659 


•25 


48 


4 


285-78 


112-619 


•6 


60 





291-68 


114-542 


•75 


61 


8 


296-5 


116 436 


8- - 


63 


4 


301-24 


118-299 


•25 


65 





305-91 


120-134 


•6 


56 


8 


810-51 


12194 


•76 


68 


4 


315-05 


123 721 


9- 


€0 





31962 


125-476 


•25 


61 


8 


823 92 


127-206 


•5 


63 


4 


328-27 


128914 


•75 


66 





332-66 


130-6 


10- 


66 


8 


336-8 


132-268 


•26 


68 


4 


340-98 


133 906 


•6 


70 





345-11 


135-628 


•75 


71 


8 


349 21 


137-135 


!!• 


73 


4 


363-24 


138-718 


•25 


75 





367-23 


140-886 


•5 


76 


8 


361-18 


141-838 


•76 


78 


4 


365-08 


143-369 


12- 


80 





869-09 


144-942 
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An important purpose of the foregoing table is 
to adjust the size of pipe for an outfall drain to any 
given extent of ground and falL To understand 
this, it will only be necessary to bear in mind that 
one-tenth of an inch of rain-fall on an acre is exactly 
363 cubic feet of water ; and in 24 hours there are 
1440 minutes. Thus the discharge of a pipe drain 
is the extent of ground from which a pipe drain, of 
a given size and fall, will discharge a quantity of 
water equivalent to a rain-fall of four-tenths of an 
inch in depth, in 24 hours and 12 minutes, which, 
for practical purposes, may be taken as twenty-four 
hours. A greater quantity of water, it may be re- 
marked, is very rarely, if ever, required in the 
climate of the British Islands to be discharged from 
the soil in 24 hours ; so that the quantities in the 
column in the table under the head of " Dischakged" 
may generally be taken to represent the extent of 
groimd in acres, to which the pipe for an outfall 
drain, with a given fall, should be applied. If any 
other depth of rain-fall be required to be provided 
for than 4-lOths of an inch, then the quantity of 
ground, to which an outfall drain is to be apphed, 
has only to be multiplied by the number of tenths 
of an inch of ittinfall for which provision is 
to be made, and the product to be divided by 
4 ; then the size of pipe corresponding in the 
table to the given fall, and the discharge equal 
to the results of the foregoing calculation is that 
required in the case. 

EXAMPLE. 

Required, the size of pipe needed in an outfall 
drain having a fall at the rate of 35 feet per mile, 
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to discharge 4-lOths of aii inch of rain-fall in 24 
hours from 10 acres of ground ] 

On searching the tahle it will be fonnd that with a fall of 
85 feet per mile a 5-inch pipe will discharge 10*738 cnbic feet 
of water per minute, and as it has been alreadj remarked that 
snch dischax^e is that of the same number of acres of groand 
relieved of w^ter equal to 4-lOths of an inch of rain-fall, so that 
a 5-inch pipe is amply sufficient for the case required. 

EXAMPLE. 

Required, the size of pipe which should be 
used in an outfall drain having a fall at the 
rate of fifty feet per mile, to discharge six-tenths 
of an inch of rain-fall in 24 hours from 15 acres 
of ground 1 

The product of 15 multiplied by 6 is 90, which divided by 
4, the quotient, is 224 ; ^^® '^^^^ higher number in the table cor- 
responding to a fall of 50 feet per mile is 29 762, and which is 
foi a pipe of 7-inch bore, which is more than sufficient for the 
purpose of the case ; yet as a 6-inch pipe with the same fall 
only gives a discharge 20*248, it would be insufficient for the 
purpose. 

It should be remarked that the whole length 
of a main drain need not have pipes of the size re- 
quired at its outfall, and that drains should have 
the size of their pipes diminished in proceeding from 
their outfalls to their heads, unless where the rate of 
fall may become diminished. 

The statute or Gimter chain is 66 feet in 
length, and is divided into 100 links; conse- 
quently each link is '66 foot, or 7*92 inches in 
length. 

To convert chains and links into feet Multiply 
the number of links by 66, strike off two figures 
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from the right, and the remaining figures to the left 
will be feet. 

To convert feet into chcdm omd links. Divide the 
number of feet by 66, the whole numbers in the 
quotient will be chains, and the two first plaxses of 
decimals linkSk 

The foUoufing table vdll facilUaU the eonvertmg^ 
of links into feet or feet into hnks. 



LINKS. 
1 
Ji ••• 

8 

4 ... 
5 

6 ••• 
7 

9 

10 .., 
20 

30 .. 
40 

60 .. 
60 

76 .. 
80 
90 



••• ••• 

••* «•• 

••• ••• 

•. ••• 

••• *•* 
••• •'• 



••• 



. • • 



1 • • 



VBBT. 

. -66 
1-32 

... 1 98 

2-64 
... 8'3 

896 
... 4 62 

5-28 
... 6-94 

66 
... 13-2 

19-8 
... 26 4 

33- 
... 39 6 

46-2 
... 52 8 

69-4 



VEET. 

1 .. 
2 

3 .. 

4 

5 . 
6 

7 . 

8 

9 . 
10 

20 . 
30 

40 . 
50 

60 . 
70 

80 . 
90 
100 



100 or 1 chain 66* 

ExAMPLSS of the use of the foregoing table. 



LIVK£k 
.. 15161 

80303 
... 4-6464 

6 0606 

_ 7-6767 

9-0909 

... 10 6060 

12-1212 
... ]i3-®63 

16-1515 
... 80 303 

45-4546 
... 60-606 

76-7676 
... 90-909 
106-0606 
...121-2121 

186-3636 
...161-6151 



Required, the number of feet m 6T3 links 1 
In 100 links are 



In 


600 


y 


» 


»9 


70 


f> 


f» 


9* 


8 


i» 


f9 


it 


673 


it 


tJ 



..66 feet 
6 

896 „ 
46-2 „ 
1-98 „ 



.444-18 



M 
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Required, the number of links in 834 feet ? 

In lOOfeet Are 151 6151 links 

8 

,,800 „ „ 12121212 " 

„ 30 „ „ 46-4545 „ 

» * » ,. 6 0(506., 

„ 834 „ „ 1263-6363 

or 12 chains 63 liDkf>. 

Saving given the distance apart in feet of pa- 
rallel collecting drains, to find ike length of such 
drains in stattUe chains per acre. Divide 660 by 
the given distance apart, and the quotient is the 
length required. 

Having the distance apart in links to find the 
length in statute chains per acre. Divide 1000 by 
the number of links apart, and the quotient is the 
length required. 

EXAMPLES. 

Required, the length in chains of parallel 
collecting drains made at 18 feet apart in a statute 
acrel 

The quotient arisiDg from 660 being divided hj 18 is 86*66 
chains, the length sooght. 

Required the length in chains per statute acre 
of parallel collecting drains at 40 links apart. 

The qnotient arising from 1000 being diyided hj 40 is 25*00 
chains, the length sooght. 

2 find the numhei* of pipes required for a statute 
chain of drain. Divide 792, the number of inches 
in a statute chain, by the length of the pipes in 
inches, and the quotient is the number required. 
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Drain pipes are made by machine, of from 1 to 
12 inches diameter of bore, and those of 1 illch to 6 
inches inclusive, from 12 to 15 inches in length, but 
those above 6 inches bore never exceed 12 inches 
in length. 

Lengths of pipes in inches 12 13 14 15 

Number required for a statute chain... 6 6 60 56 53 

Table showing the length of drain in statute chains^ 
and the number of pipes, o/ 13 inches in length, re- 
quired for a statute acre, the drains being any distance 
apart, from 12 to 66 feet. 



Distance 


Length 


Number 


Distance 


Length 


Number 


ap a 


of Drain per 


of 


apart 


of Drain per 


of 


of Drains 


Acre 


Pipes per 


of Drains 


Acre 


Pipes per 


in Feet. 


in Chains. 


Acre. 


in Feet. 


in Chains. 


Acre. 


12 


56-00 


3300 


40 


1650 


990 


13 


50-77 


3046 


41 


16-09 


965 


14 


47-14 


2828 


42 


15 71 


942 


15 


44-00 


2640 


43 


15-34 


920 


16 


41-25 


2475 


44 


1500 


900 


16H 


40-00 


2400 


45 


14-66 


884 


17 


38-82 


2329 


46 


14-35 


861 


18 


36*66 


2209 


47 


1404 


842 


19 


34-74 


2084 


48 


13-75 


825 


20 


33-00 


1980 


49 


13-47 


808 


21 


3143 


1885 


49 H 


13 33 


802 


22 


3000 


1800 


50 


13-20 


792 


23 


28 70 


1722 


51 


1294 


776 


24 


27-50 


1650 


52 


1269 


761 


25 


26 40 


1584 


53 


12-45 


747 


26 


25-38 


1522 


54 


12-22 


738 


27 


24*44 


1466 


55 


1200 


720 


28 


23-67' 


1414 


56 


11-78 


706 


29 


22-76 


1365 


57 


11-57 


694 


30 


2200 


1320 


58 


11-38 


682 


31 


21-29 


1277 


59 


1119 


671 


82 


20-62 


1237 


60 


11-00 


660 


88 


20-00 


1-200 


61 


10-82 


649 


84 


19-42 


1165 


62 


10-64 


638 


85 


18 85 


1131 


63 


10-47 


628 


86 


18-33 


1100 


64 


10 31 


618 


37 


17-83 


1069 


65 


10-15 


^609 


88 


17-37 


1042 


66 


10 00 


600 


39 


16-92 


1015 
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Table shewing the length of drain in statute chains, 
and the number of pipes, o/* 13 inches in length, re- 
quired for a statute acre, the drains being any distance 
apart, from 20 to 100 links. 



Distance 


Length 


Number 


Distance 


Length 


Number 


apart 


of Drain per 


of 


apart 


of Drain per 


of 


of Drains 


Acre 


Pipes per 


nf Drains 


Acre 


Pipes per 


in Links 


in Chains. 


Acre. 


in Links. 
61 


in Chains. 


Acre. 


20 


60-00 


8000 


16 39 


983 


21 


47-77 


2866 


62 


1613 


967 


22 


45*45 


2727 


63 


15-87 


962 


23 


43 48 


2608 


64 


15-62 


937 


24 


41-66 


2500 


65 


15-38 


922 


25 


40-00 


2400 


66 


1516 


909 


26 


38-46 


2807 


67 


1492 


895 


27 


37 03 


2221 


68 


1470 


882 


28 


35-71 


2142 


69 


14-49 


869 


29 


34-48 


2068 


70 


14-28 


857 


30 


33 33 


2000 


71 


14 08 


844 


31 


32 26 


1935 


72 


13-88 


833 


32 


31-25 


1875 


78 


13-70 


822 


33 


30 30 


1818 


74 


13 51 


810 


34 


2911 


1746 


75 


1333 


800 


35 


28-57 


1714 


76 


1316 


789 


86 


27-77 


1666 


77 


12-98 


778 


87 


27*02 


1621 


78 


12-82 


769 


88 


26-31 


1678 


79 


12 65 


769 


39 


25-64 


1538 


80 


1250 


750 


40 


2500 


1500 


81 


1234 


740 


41 


24 39 


1463 


82 


12-19 


731 


42 


23-81 


1428 


83 


1205 


723 


43 


23-25 


1395 


84 


1190 


714 


44 


2-2-72 


1363 


85 


11-76 


705 


45 


22 22 


1333 


86 


11-62 


697 


46 


21-74 


1304 


87 


11-48 


788 


47 


21-27 


1276 


88 


11-36 


781 


48 


20-83 


1249 


89 


1123 


678 


49 


20-40 


1224 


90 


nil 


666 


50 


20-00 


1200 


91 


10 99 


669 


51 


19-60 


1176 


92 


10-87 


652 


52 


19-23 


1158 


93 


10-74 


644 


53 


1903 


1142 


94 


10-64 


638 


54 


18 52 


1111 


95 


10 52 


631 


55 


1818 


1090 


96 


10-42 


625 


^ 


17-85 


1071 


97 


10 31 


618 


57 


17-64 


1052 


98 


iO-20 


612 


58 


17-24 


1034 


99 


1010 


606 


59 


16 95 


1017 


100 


10-00 


600 


60 


16 63 


1000 
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The following is a table of the number of pipes 
of different sizes, which can be carried on an agricul- 
tural cart drawn by one horse, two horses and two 
carts being supposed to be driven by one man. The 
first column of numbers of pipes being that contained 
in a tumbril with shelvings, and the other that in a 
long harvest cart. 



8IZI or PIPfiB. 

1 inch 
2 



8 

4 
5 
6 
7 
8 
9 



$» 
»• 
i> ••• 

f» ••• 



« •• 



NUMBER OF PIPB8. 
.. 900 to 1200 
600 „ 750 
300 „ 600 
260 „ 400 
200 „ 860 
160 „ 180 
100 „ 150 
70 „ 100 
60,, 80 



Tile pipes of the same length, bore, and thickness 
are by no means of uniform weight, but the weights 
given in the following table will be found to be an 
average, for such as are made of proper earth for the 
purpose, and well dried and burnt. 

Weights per 1000 of different sizes of cylindrical 
tile pipes : — 









Weight of Pipes per 1000. 




Bore. 


Thick. 










12 In. long. 


13 In. long. 


14 In. long. 


15 In. long. 


Inch. 


Inch. 


Cwts. 


Cwts. 


Cwts. 


Cwts. 


1 


^ 


llis» 


121^ 


18^ 


14^ 


2 


% 


17 


18 V6 


20 


211/4 


8 


% 


84^ 


8754 


40 


48 


4 


45% 


491^ 


53% 


67 ?4 


6 


% 


711/a 


77H 


88H 


89^ 


6 


% 


103 


1111^ 


120 


128K 


7 


% 


120 


• •• 






8 


% 


160 


• • • 






9 


% 


180 


• •• 






10 


1 


228 


B • • 






11 


1 


261^ 


• •• 






12 


1 


2743* 


• •• 
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Table of labour in a man^s dai/s toork, and deci- 
mal of a da^a work, required in the several operations, 
and total work, in executing one statute chain of drain, 
from 2 J to 7 feet in depth : — 



Depth of 
Drain. 


Digging 
Drain, 


Laying 
Pipes. 


Filling 
Drain. 


Total. 


Feet. 

1^ 

4 
6 
6 

7 


Day's Work. 

•8891 

•6471 

•8384 
1-7876 
1-9481 
2-1684 


Day's Wo)k. 
•0419 
•0419 
•0419 
•046 
•0623 
•063 


Day's Work. 
•0679 
•1094 
•1676 
•3576 
•8896 
•4386 


Day's Work. 

•4489 

•6984 
1^0479 
219 
2-39 
2 666 



In the construction of the foregoing table, the- 
workmen employed are supposed to be able-bodied 
men accustomed to the work, and the earth such 
as to be capable of being separated by the grafting 
spade or ordinary draining tool. Should the earth 
be strong, and require the use of picks in its sepa- 
ration, or be otherwise more than ordinarily diffi- 
cult to be remoTed, the time assigned in the table 
for digging a statute chain of drain should be 
increased one-third, and, in some cases, one-half^ 
according to the degree of the extraordinary dif- 
culty of the work. 

EXAMPLES 
OF THE USE OF THE LAST FOREGOINO TABLE. 

Suppose the rate of labour to be 3s. per 

day, it is required what should be the cost of 

digging and filling drains four feet deep per 
statute chain ? 

Opposite 4 feet in the table the factors are •8884 for digf^ing 
and •1676 for filling, the snm of which is 1*006 ; and which, 
multiplied by 8, the product is 3,018^ or about 88. per chain for 
the work in question. 
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Suppose the draming to be three feet deep, 
how much should be given per statute chain 
for digging, laying pipes, and filling the drains, 
so that the workmen may earn 3s. per day 1 

In the table under the column ^ total/* opposite to three 
feet in depth, is -6984 as the time of a mrn's day's work in com- 
pleting a chain length of drain at the depth named, the product 
of which, when multiplied bj three, is 2*0952, or about 2s. Id. 
for the price sought. 

The quantity of water in one inch in depth 
of rain-fall on an imperial acre of surface is 
3630 cubic feet, 22622*523 imperial gallons, or 
101-28 tons. 

According to the experiments of M. Schubler, 
the water contained in one foot of the imder- 
mentioned earths, when saturated, is as follows, 
viz. :— 



Calcareous Sand 




31-8 lbs 


Siliceoast Sand 




27-3 „ 


Sandy Clay 




88-8 „ 


Loamy Clay 




41-4 „ 


Stiff Clay or Brick Earth 




46-4 „ 


Pore Grey Clay 




48 3 „ 


Pipe Clay 




47-4 ,. 


Garden Mould 




48-4 „ 


Arable Soil 




40-8 „ 


Fine Slaty Marl 




85-6 „ 


Gypsum Powder 




27-4 „ 


Fine Carbonate of Lime 




47-4 „ 


Fine Carbonate of Magnesia 




62-6 „ 


KAKTHWOILK. 







The following tables for earthwork, shewing the 
number of cubic yards in a lineal perch of 16 J feet 
of excavation, according to the side slopes, and cal- 
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ciliated to the nearest fraction of ^, ^, and | cubic 
yards, are inserted in the present work by the kind 
permission of their author, Mr. Henry Alhiutt, late 
Inspector of Drainage : — 

TABLS I.— SLOPES 1 to 1. 



Width 

at 
bottom 



Feet. 
1 
2 
3 
4 
5 

6 
7 
8 
9 
10 



Depth of Excayation in Feet. 



1 f. 



Cubic 
yards. 

if 

3 
3J 

6 
6i 



2 f.i3 f. 



Cubic 'Cubic 



4 f . 



yards. 


yards. 


8i 


n 


^i 


9 


6 


10 


H 


llf 


8} 


14^ 


iF 


16i 
18} 


12; 


20 


13; 


22 


14} 


23} 



Cubic 
yariis 

17 

19^ 
22 

24} 
264 
29} 
31i^ 
341 



5 f. 



Cubic 
yards, 

18 
21 
24 

30 



6 f. 7 f. 



8 f . 9 f . 



Cubic Cubic Cubic Cubic 



yards, yards 
25} 34 



29^ 
33 

m 

m 



38} 
42^ 
47 
6U 



yards, yards. 



44 

48} 
53^ 
58i 
63: 



33} 44 55} 68 

36} 47i I 59} 73 

39} 51 J 64 78 

42} 55 68} 83 

45} 58} 72} 88 



55 

60} 

66 

71} 
77 

82} 
88 
93} 
99 
104} 



lOf. 



TABLE IL— SLOPES } to 1. 



Width 

at 
bottom 



Feet. 
1 
2 
3 
4 
5 

6 
5 
8 
9 
10 



Depth of Excayation in Feet. 



If. 2 f 



Cubic Cubic 
yards, yard . 
1 3 

2i 

3 

3} 

4 i 9 

4} 10} 

51 ! 11} 

6 I 12} 

6} ' 14 



3 f . 4 f . 



Cubic Cube 
yards yard«*. 




15 

17 
18i 

2o; 

22 




7 f. 8 f. 9 f. lOf. 



Cu bic Cubic Cubic Cubic 
yards yards, yards.'y ards 



34 

39 

44 

48} 

53} 



42} 
48 
53} 
59 



70 

75} 

81 



52 
58 
64 
70i 



64} 76 



82 
88 
94 



86} lOOj 
92 107 



TABLE HE.— SLOPES i to 1. 



WWlh 






Depth of Bi» 


TBtion 


iu fSBt. 






b.«™ 


1 f. 


2 f. 


: ,. 


6 f. 


6 f. 


7 f. 8 f. 


9 f. lOf. 






























j«dj.,»rta 


r>rda 7.rd.. 




% 


a 


i! 




"4 


23| 29? 


sd\i4 
















*'j 






n 
















e 


VI 




as 


'£il 


86J:« 


b'4 








'4 












17 


7 


H 




^ 


mi 














It 


32 ,10} 


1»1 6Si 




W 




81 












Mfi 


10 


4 


1 


381 47i 


67| , 6SI 


7wi 





TABLE ir.-8IDBS PBaPBNDICULAB. 



Width 




in Fu(. 


bollom 


1 f. 2 f. 


3 f. 4 f. 5 f . 


i 


f. 


8 f. 


9 f. lOf. 




Tiihto 




Cublo Cubic Cubfo 






Ouble 






















if 


'nt 


IJ 


2J 


3 


■t 


n^ 






6 


3 




S| 


fiS 


tI 


fl 




^^ 


U 


I si 












il 


U^ 




IH 






£ 






9 


J^i 


Ifll 


■zii 


« 


HVJ 


3ol 




^■y 




n 




1Ft 


99. 






33 


Sfil 






















4^ 


8 




H^ 


u 


IH,^ 




29 








B 






ifi 




'^.7 


m;i 




41 


4H,i 


5« 


10 


s 


IMJ 


13 


Mi 


30 




i4 


4BJ 




61 



Required, the niimber of cubic yards in a main 
dnun, 7 feet deep, and 2 feet wide at bottom, slopes 
|to 1 
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Befer to Table II. Find the depth of the drain (7 feet) in 
the upper or horizontal line of fignres, and for the width at 
bottom (2 feet) look down the yertical column at the side of the 
table ; the intersection of these lines will give 31, the number of 
cubic yards to be removed in a statute perch (16 J feet running 
measure). 

To find the breadth of drain at top, having the 
side dopes accoi'ding to the foregoing table : — 

For 1 to 1, or 12 inches in 1 foot — Add 
the width of the drain at bottom to double 
the depth, and the sum is the required breadth 
at top. 

For f to 1, or 9 inches in 1 foot — Add the width 
at bottom to one-and-a-half times the depth, and the 
sum is the required breadth at top. 

For J to 1, or 6 inches in 1 foot — ^Add the width 
at bottom to the depth, and the sum is the required 
breadth at top. 

Table IV. is useful in excavations for covered 
drains, foundations for walls, &c. 

This table also enables the calculations to be ex- 
tended to a drain or excavation of any breadth at 
bottom, by merely adding the cubic yards found for 
the extra width at bottom in this table, to the other 
quantity found. For instance, required the contents 
of a perch of excavation 18 feet in breadth at bottom, 
6 feet deep, slopes 1 to 1. In table I. see 10 feet 
wide at bottom, 6 feet deep, will give 68^ cubic 
yards, and then referring to table IV. for the extra 
width, 8 feet, and 6 feet deep, gives 29 J ; this added 
to 58J, we find 87f cubic yards in the statute perch. 



32 

There is a deficiency of J cube yard, on account of 
fractions. 

In the use of these tables it is presumed that the 
cross section of the ground where the drain has to 
be cut is level land ; if the drain has to be cut on a 
dopey the depth of the centre of the drain must be 
taken, in which case the rise on one side is balanced 
by the fall on the other. 

The above tables can also be applied to embank- 
ments, reversing the arrangement, viz., — taking the 
top of the embankment as the bottom of the drain ; 
an allowance, however, should be made for consoli- 
dation or settlement — ^perhaps as much as a tenth 
more soil should be allowed to form an embankment 
of a certain height and width than the quantity 
stated in the tables. 
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Redemption of rent charges for the advance of 
pMic rmney for draining landed estates : — 



T«nn unexpired. 


Kedemption to be paid in respect of each £10 
of Bent Charge. 






£ Decimals. 


111 Sterling 


Money. 


%Year 


4-91612 


£A 


18 


4 


1 


$t 


9-74976 


9 


15 





W% 


»f 


14-60232 


14 


10 


on 


2 


tt 


19-17614 


19 


3 


6 


2^ 


it 


23-76957 


23 


15 


4^ 


3 


» 


28-28693 


28 


5 


s% 


8^ 


ft 


32-72550 


32 


14 


m 


4 


»$ 


37'09656 


37 


1 


11 


4V^ 


it 


41-38985 


41 


7 


9% 


5 


tt 


46-61111 


46 


12 


2% 


6H 


tt 


49-76204 


49 


16 


3 


6 


ft 


63-84334 


53 


16 


10% 


&/i 


tr 


67-86617 


67 


17 


W% 


r 


ft 


61-80168 


61 


16 


W% 


7% 


tt 


65-68100 


65 


13 


4 


8 


tt 


69-49624 


69 


9 


8H 


tf 


73-24548 


73 


4 


11 


9 


t> 


76-93282 


76 


18 


7% 


914 


ft 


80-f6829 


80 


11 


2 


20 


t» 


84-12295 


84 


2 


6% 


10^6 


tt 


87-62780 


87 


12 


e% 


11 


t* 


91-07386 


91 


1 


5% 


111^ 


>» 


94-46209 


94 


9 


3 


12 


$t 


97-79349 


97 


15 


10% 


121^ 


tt 


101-06900 


101 


1 


^% 


13 


t» 


104-28956 


104 


6 


9% 


13^ 


ft 


107-45609 


107 


9 


i4 


14 


tt 


110-56950 


110 


11 


4<U 


141^ 


tt 


113-63067 


113 


12 


7i4 


16 


tt 


11664049 


116 


12 


9% 


161,4 


tt 


119-59980 


119 


12 





16 


tt 


122-50948 


122 


10 


2^ 


161/a 


*t 


125-37036 


125 


7 


6 


17 


ft 


128-18322 


128 


3 


8 


17V6 


>f 


130-94890 


130 


18 


11^ 


18 


tt 


133-66818 


133 


13 


4)4 


18% 


f 


136-34188 


136 


6 


10 


19 


ft 


138-97066 


138 


19 


5 


ISY^ 


tt 


141-55636 


141 


11 


1% 


20 


tf 


144-09673 


144 


1 


11^ 


??'/4 


tt 


146-59544 


146 


11 





21 


ff 


14906229 


149 


1 


0% 



This table is calculated on the assumption that a 
yearly rent charge of £6, lOs., continued for a term 
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of twenty-two years (but payable half-yearly), is 
equivalent to the sum of £100 in ready money. 

Rent charges for advances of public money for 
draining landed estates, to he paid off in less than 
twenty-two years : — 



Reduced Period. 



r 21 Years 



«J 


19 




o 


18 
17 




.S 


16 
15 
14 






13 






12 




fe- 


11 






10 
9 




B 


8 




Q) 




r^ 


7 




1 


6 
5 




s 


4 
8 






2 






L 1 





Anuual Rent for such Period, for each £6. los. 
of Rent Charge. 



£, Decimals. 
6-7091 
6-9398 
7-1958 

7 4812 
78013 
81626 

8 5734 
9-0441 
9-5887 

10-225^) 
10-9801 
11-8874 
12-9984 
14-3895 
16-1808 
18-5724 
21-9244 
26-9574 
35 3520 
521508 
102-5666 



In Sterling 

JL6 14 

6 18 

7 3 
7 9 

7 16 

8 3 

8 11 

9 
9 11 

10 4 

10 19 

11 17 

12 19 
14 7 
16 3 
18 11 
21 18 
26 19 
35 7 
52 3 

102 11 



Money. 
234 

lOiy 
9^ 

7J4 
9 

IIH 
91/ 

I'' 

5% 

1^ 
0^ 

034 
4 



This table is calculated on the assumption that a 
yearly rent charge of £6. 10s., continued for a term 
of twenty-two years (but payable half-yearly), ig 
equivalent to the sum of XI 00 in ready money. 



JOHN EWART, 

Land Baxvejot and Agiioaftaial Anhiteot and Engineer, 
18 CAELIOL BTEEET, NEW BEIDGE STEEET, 

mSWCASTUB-UPOM-TTlIB, ^ 

RespectAilly announces to Proprietors of Landed Estates 
And Land Agents that he famishes 

DESIGNS. SPECIFICATIONS, & ESTIMATES OF COST 

FOR EYERT DESCBIPTTON OF 
PERMANENT IMPROVEMENT 

OF 

The carrying oat of which he is prepared either to 

Superintend on Commission, or to Execnte hy 

Contract, on Reasonable Terms. 

Inspection inTited of an EztensiYA Collection of 

ORIGINAL DESIGNS FOR FARM BUILDINGS, 

Baitable for a great yariety of extent of Farms, and every 
System of Management, also for 

FARM HOUSES AND COTTAGES. 



Spboial Dbsions, Specifioations, and EsriHATBe of 
Cost for BvaDnras and Maohiebbt for Agricnltoral purposes 
prepared at the Shortest Notice. 



